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THOUGHTS, &* 



HAVING been for fome time 
paft employed in conftru6ting a 
machine on new principles, for 
the farther improvement of the art of 
aeroftation, lately difcovered, I was about 
to publifli fome general account of this, 
invention, together with the particulars of 
my own improvements ; but, in Mr, Ca^ 
vallp's Hjftory of Aeroftation, the fub- 
je6l is fo fully and ably handled, that, for 
the prefent, I fhall confine myfelf to 
fuch obfervations only as relate to the 
conftru6Vion and ufe of the ab<:)ve ma- 
chine 3 whereby it is ,propofed that a 

B perfon, 



/ 



( « ) 

perfon, raifcd into the atmofphere by 
means of inflammable ain (hall be able 
to convey himfelf in different direflions 
^tS^at- being v(^haHy impelled: by the 
current of air. 

This moft important part of the fub- 
jc6t is but lightly touched .upon by Mr* 
6av^o; flfndjfince he' propofes^ it as mat- 
ter of farther inveftigation, what is here 
offered cannot, I prefume, be confidered 
Sn inffiiffori upon a work which appears 
fo me to have confiderable metit ; and, 
except in Quoting a few paflagcfe by way 
of mtro«Itf6t?on, I Ihall confine myfelf 
t6 thiis titigh fubjeft, -^ the government 
6f thefe nxichines in the atmofphere, 
iJ^hich may be confidered as only 6ne 
branch, though it muft be confeffed a 
materiai oht, iri this hetv-difcovered field 
of fcience. 

' It is, i Relieve, a prindple admitted 
in all parts of natural philofophy, that, 
in r6afohing bn fubjefts with which we 
dre little acquainted, next ib aftual 

experience. 
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experience, is the analogy the mat- 
ters of enquiry bear to thofe that are 
-familiar to us* And, as this ;fubge£^ of 
-aerofladon is ^xperimehtally ; almoft 
.unknown, and the information ob- 
tained from thofe who have t^^v^lled 
in theair at-prcfent but very.flender, J 
.think it . bcft to proceed on the other 
.groimd, and, for that purpofe, pr^miiib 
the following axioms : 

I. That the> means ufed to ns^vigate on 
.water (an eleipent approaching* neareft.tp 
the. air) willferveto govern an jijiqairy 
as to the piode.pf cpndu£ling ourfelves 
through the atmpfphere, with this difie-- 
fence, that the ufe of fails muft be -ea- 
tirely rejeaed,\as will appear on farther 
confideratipn of the fubjedl* 

IL That the air, in calm weather, 
bears great iimilitude to a bpdy of water 
where there are neither waves nor cur- 
rents) and, in windy weather, rcfembles 
currents of water moving with different 
degrees of velocity. 

B 2 Tliis 
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This being premifed, I fhall Ihortty 
take notice of the different methods hi- 
therto ufed, or propofed, for guiding ac- 
roftatic machines in a horizontal direc- 
tion, without touching on the means for 
raifmg or depreffing them, and then pro- 
ceed to ftate the plan I have adopted, 
which, if it is found to anfwer the firft 
purpofe, will, I doubt not, be fufficient 
for the others. 

Mr. Cavallo fays it has been pro- 
pofed to annex fails to thefe ma- 
chines; but, at the fame time, he very 
juftly explodes this idea. " Since," fays 
iie, " the aeroftatic machines, being at 
** reft with refpeft to the air that fur* 
" rounds them^ feel no wind, and con- 
" fequently the fails cannot poffibly a£l.'' 
This is followed by a very judicious com- 
parifon of veflels at fea, and I will beg 
leave to fubjoin an inftance refpefting 
the air, — a boy's kite, which is ele- ■ 
vated by the impulfe of the wind againft 
it; but, if theftring is broken or let go, 
• » the 
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the kite immediately falls in an'cibliquc 
direftion, driven onwards in the air^ 
at the fame time that it is attrifted 
•to the earth by the power of gravita- 
tion. 

** It has been propofed*', fays Mr. Ca- 
/t^allo, ** to pufhagainft the air, on one 
" fide of the machine, by means of the 
'^' ftream ifluing out of an -flEolipile or 
** fire-engine, or by rockets faftened to 
*^ the machine, and fired fo that their 
** ftream might be oppofite to the conrfe 
*' intended." But, befides the objcftions 
he makes to thefe modes, I think no ad- 
vantage can be expedted from them, as 
the lateral prefTure of the air muft be 
very unequal, and the materials foonex- 
haufted. It is beft, therefore, to abandon 
thefe ideas in fearch of a more permanent 
and fimple plan of operation; 

' Mr. Cavallb then mentions ' oars, or 
wings, as the only meahs that have been 
attempted with any degree of foccefe; and 
which he thinks capable of confiderable 
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:irii|»wtei|ie?vt ; in all which I pcrfc6tly a- 
|;ree with him, as w^ll as in his remari^ 
<>n tl^eir c^fkuS^ion and ufe. 

A helm is, by Mr. Cavallo, fhevvn 
to be ufclcfs; and it certainly muft 
continue to be fo, until a method is 
found to afford the machine a prqgreflive 

motion independent of the impulfe pf 
the air, being what is termed by feame;i 
head-way, and which alone can give ef- 
fect to the operation of the helm. 

Let us now confider the form and 
ftru£lure of the different contrivances 
that have been ufed for conveying per- 
fons through the air, and sMp for the 
government of their niachines, 

The form of the ca^fula, or cafe/ to 
jcontain the air, whether rarified or in-* 
flammable, . by the help of which the tra« 
veller was fupported, has been either 
fyhecical, or fomewhat approaching to & 
glo)>ular figure, fuch as a fegment of a 
fpl^f ora (phtfoid. To this they have 

fufpcnded 
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fufpended i veffeU or car, generally in tfie 
form of a boat, fiirnifhed with oSiS otf 
wings fixed to the fides, fo cohtriv^ ^ 
tJogive way to the air in one <Kreftibn, 
and to tike hold of it in tlfc contrary di-^ 
redlion j but I do not find that any havtf 
been nuide flat, to f lirn edg^-ways whdh: 
ihoved backwai'ds, except thofc in^^entedt 
by Count Zambeccari, 

From the f6rm of thefe balloons and 
their apparatus, it feems plain that 
even a very light breeze mult efic£tually 
defeat the traveller of any power to go- 
vern his machine contrary to the courfe 
6f the wind, and that in a perfcft calm 
he would be able to make but a very 
flow and uncertain prdgrefs. 

For, firft, tte globular figure of the 
balloon, though htfft calculated to ton- 
tain a large quantity of ihfiammable air» 
has this inconvenience, ttat, in all direc- 
tions, it prefents to the wind a furface 
equal to a circular plane of the diameter 

of 
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of the fphcrc* This plane, by reafon of 
thegreat fize the globe muft ncceflarily be 
of, fo far exceeds the fuperficial contents 
of the oars, that the impulfe of the wind 
on, the larger fuperficies" muft infallibly 
counteifaft all the efforts bf the traveller 
to give it a contrary motion. It may,' 
indeed, be allowed that, in perfeft calm 
weather, the aeronaut, might, by the ufe; 
of oars, impel his machine forward, pro- 
vided they were proportionably adapted, 
in point of fize; but, even in that cafe,, 
I am of opinion the prpgrefs made wduld 
be very inconfiderable. 

To illuftrate this, fuppofe a round 
veflel, of fufficient capacity to contain a: 
man, placed in a ftream of water, and 
let the man be furnifhed with oars pro- 
perly adapted to the fides ; though he 
may be able to conduft it from one fide, 
to the other in a fide-long direftion, yet 
he will find it impoflible to row the veflel 
againft the ftream, and, in ftill water, 
be could only row it forward very flow- 

ly. 
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ly. If any one doubts of thefe pofir 
tions, let him obferve with tvhat labour 
and difficuhy a waterman rows his boat in 
the Thames agahift the tide, though it is 
conftrufted in the moft advantageoils 
manner to make Its way through the fluid. 
It maybe laid, that the air is nearly a thou- 
fand times lighter than water ; but it muft 
be remembered, that the oars, or wings, 
-have only the fame light body, the air, 
to exert themfehres agdnft, with this 
farther difficulty, that the whole body of 
the aerial machine is immerfed in the 
fluid to be refilled, whereas only a fmall 
part of the boat is oppofed to the wa* 
ter. 

In the next place, the boat, or car, 
containing the aerial traveller, has been 
fufpended by ropes at fome diftance from 
the balloon j the confequence of which 
muft be, that, however great his exer- 
tions with oars or wings, they can pror 
duce little or no effedl on the fuperior 
body ; but, if ftrongly exerted, I fhould 

C imagine 
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imagine would produce a kind of fwing* 
ing of the car itfelf, rather than impart 
any motion to the globe. 

Let us now compare this by analogy to 
the water, and confider it the fame as a 
man, placed in a fmall boat, towing a 
large veflel after him. Every water- 
man will tell us how laborious a taik 
this is, even in ftill water j and per- 
fons from the (hore may obferve that 
the efFeft produced is inconfiderable : 
and, againft a ftreatn, or current, it would 
be vain by that means to attempt any pro- 
grefs at all : whence I think we may in- 
fer, that the aerial traveller can have little 
profpeft of moving or towing his globe 
by any operation performed in a car fuf- 
pended.as hitherto has been done, and 
that theokrs, orwings, are very inadequate 
to the purpofe of overcoming thefe difficul- 
ties J efpecially fuch of them as have been 
made to expand and contrail, as Mr. 
Blanchard's, or to open and (hut, as Mr. 
Limardi's V and which are attended with 

this 
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this inconvenience, that, when placed in 
a pofition to act, by the time they are a- 
ble fully to exert their power on the air, 
they have defcribed a great portion of the 
circle on their axis, and a principal part of 
the ftroke is loft* The beft way, therefore, 
of conftrudling them, is to make them 
flat, like Count Zambeccari's j but his, 
though made upon a plane, by filk fixed 
on tin pipes, were not, in my opinion, 
properly formed, the filk being loofe and 
flaccid between the pipes, whereas it 
fhould have been ftrained tight, to aft 
upon the air the inftant it was turned 
and the ftroke intended to be taken. Bul^ 
as the Count did not carry thcfe with hirti 
on his late afcenfion,, the probable effect 
of them muft reft in conjedture only. 

From what is here faid, it muft be 
evident, that either of the obftacles a« 
beveftated is fufiicient to prevent the 
aeronaut's making any confiderabie 
progrefs in the atmofphere, and the con- 

C 2 fcquence 
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ieqwnce of botk iHilted vm^ be per{K;^ 
tual diiappointTncnt and (UfikuUy. 

Indeed. thc& ol:^e^)iona formerly ap^- 
peared to .mc^ inftirntoantable^ and I 
treated tii« idea of gowrning thefe 
machines ar altc^her chimerical ; but, 
on mare fully confidering the ful^cft,. I 
concluded that it was^ not ioipirafticable 
to devife means of remo^ng ibhe . diffieul*- 
tie8^3 atleaA in a great degree. < 
: To this eM, W!$ ra^ft isibandon ail the 
methods hitbertoi lafed^ aad^ availing 
tmrlelves only of thtt appfication of in- 
ilanyiiabie air, proceed oa new and al* 
xnoft totally di&re^t piinc^Iea, in the 
cxioiflTu^ftkm.of fush^^ nkadune as can 
promi&an^ focceife. 

Firft, Tbe^obufeirfigureof theballoGn 
fnuft be exchanged for one of an oblong 
finrm, coiiftru^d in Aich a manner that 
it may be ihaipened at one end> in order 
to divide tiie refifting flmd, and open it-* 
fst[ a pafiage m like niaimer as a boat in the 
wattn. Secondly, The car|i?r the traveller 

being 
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i)etng laid afide, we muft find a pkre for 
him fomewlitere wi^n; the roachme, of 
.which hfs feat may comititute a parc« 
Thirdly, Hemuftbelurnt&Qdwddimftf^ 
msntsoi fufficient capacity, in their ih- 
perficies, to take goad hcid of the air, 
and of competem ftrength to bear the 
whole ex)3rtion of the traivetter^s mufeolar 
power> aisfisdhy whatever moth^iieal 
advantages k may be thought neceflary to 
give him. What thefe mechanical ad- 
vantages may be^will beconfidered when 
we come to treat <^ the flru^tuFe ami n(e 
of oars applied to this purpoie. 
. The idea of a * boat will now natu- 
rally fuggeft itfdK But here, ^in, 
it is to be obferved, that a boat is 
jFbpported by the water from beneath, 
but an aerpftatic madiine is upheld; 
by the contained air }. fa thatx if we 
make a machine in this form, it muft 
refemble a boat tuqied upfide down» It 

ia 

* The boa^ light ndmming, ftrctch'd its oary wings. 

Thomson^ 
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is probable^ that the ftrft conftru6tor of 
a vefiel might borrow his idea from a wa- 
ter-fowl^ and to this day the beft failing- 
floops arc made nearly of that figure; 
nay^ it is a common, phrafe, among fea** 
men, commending a well-trimmed fhip, 
to fay (he fits like a duck upon the water* 
And, in the prefcntcafe, having in view 
to feek our paflage in an element fo new- 
ly explored by man, let m refort to tlie 
unerring bpok of nature, f thence to bor^ 
row our improvements ; ii> doing which, 
without adverting to the birds, who aipe 
formed in a manner to fuftain as well as 
dire£i: themfelv^s in the air, we muflr, 
being already provided with the means 
of elevation and fupport, ccmfider the 

ftrudurc 
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Of nature, ever open. 

Thomson. 

If men would be content to graft upon nature, and 
aflaft her operations, what mighty cfFefts might we ex- 
pea! 

F ?SCTATOR> No. 404. 



( H ) 

m 

ftfufture of thofe animals who are enabled 
to fteer their courfe in the element whidt 
fuftains them, and which approaches near- ^ , 
eft tp that in which- we are endeavouring 
to give ourfelves a progreflive motion. — 
And, on conlidering the form and ftruc- 
ture of a * FISH, we fliall find it adnn- 
Tably calculated to obviate all the difficul- 
ties above ftated. Firft, Although wc 
make the figare large, in order to con- 
tain a fufficicnt quantity of inflammable 
air, yet theiharp head will open to it a 
paflage through the atmofphere, while 
ti^ tail fteers its courfe* Secondly, In the 
lower part ofr thei body may be foraied a 
vacancy, to place the travcUerbn a con- 
venient feat, withopt dfeftf oying the ge- 
neral figure. Thindiy, Here again, by 
analogy, nature points out to us, in 
the fins, not only the inftruments to be u- 
fed, but the moft advantageous pofitionfor 

them ; 

. ♦ The fiflhi that roves through tracklefs paths of fca. 

H£RV£Y. 
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tliem; ilUEcient capacity tod ftrehgt^^ 
itoth to take good-hold on the aerial fiutd; 
and alfo to bear the whole exertion of the 
fiayeUar's 9iur<;)2Uif- ^^^tg^ ^ejing at- 

JJpon thf^ [Hiild^cB I:hsve :{Nroceiedod 
mtheconibii^iono/a fBacldnes in do^ 
ing whichi regard hi^s. I^» had to uwkt 
tl^ outer ii^fe:orfuch 3itattrials as will 
be- of JulHdeiM; ftreogth: to prderve its 
fpynijL .gn4 4f/thci6iii»,time^ heavy 

as to pfeyjl^citacleKiidkM by, the ^:it h 
(^^e of *cQjR|»iBil}gk.. Fca^ ihoaki the 
fp('jpf:be:4eftcQyed^ the piiiKlpal etitt we 
aii9;:at iWiU£ !« friilfai^sc^ ;^^ sixtA^ if tbt 
Toachmeti too weig^yi: fft Jbdl tiot be 
able to raaj^Aijtyiespefinwa^^^ 
^ Th«ie^rfortb^ttii^elteris:'eai^ 
cd to bq. nwfc thecciitjprrofrgr?^^^ in 
order that th^ jaiichme>i fomngrfupported 
equally at either :ehd^ in^be:always in 
a horizontal pofition j : aiid thi^ feat is 
firmly attached to; and forms a part of, 
the machine^ ' tlwr tlie impalie of whaft-- 

. ver 
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ever force is ufed there may a^uate die 
whole body. 

The manner of applying this force is 
by rowing with what (to continue theal- 
lufion) may be termed fins. And, as thcfe 
are principally relied on in the defign of 
obtaining a paf&gc through the air, it is 
proper, on that fubjeft, to be explicit as 
to their conflru^tion and ufe. I have al- 
ready obfervedy that the wings ufed by 
Mr. Blanchard promife but little fuccefs^ 
on account of their flexibility; for, as 
the air is of a light and comprtifible na- 
ture, it will be difHcult to take fuificient 
hold of it, fi> as to gain the neceffary re- 
pulfion, unlefs it is contrived that the 
wingi exert their whde power the in- 
ftant they are applied. The fins, there- 
fore, which I have made, being of 
filk ftrained over a folid frame, will 
not at all yield to the aijr, but, refill- 
ing it from the firfi; moment they are 
applied, will impart the full ej9e6t of 
CAck ftrokc. Being thtis conftmfted, 

D they 
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the wind ift rwpvering th€^ ftrpii?, or 
what th? ^wfttcrnjcn o^U feathering^ to 
Vjrhich tiifiV form ^^ w^^^ ailift, being fo 
<jontrive<J, that thp a^on, of tl>e wind 
^alone will iacline them to ,that pofition : 
llo>yev§r, the perfoQwho,ufe$tbemougJit 
to bfij^^well fldjledih t\^ manageinent of an 
<jar.* Xna word, thefe^^nsaremade ta 
l>ear Jis near a re^mbl^ncp-asmay be to 
t^e oajfs or fpuUs. ufed on t$ie ^^jater^whicjh 
are conceived to. be th? beft adapted to 
ajlift,t|i$^ traveller's muyfcijlar ftrength in 
Towiogy ' I;t .ha§ been Br9Bp|e4'>ytQn).e 
to apply meeha^ca; ]^wm. yhup thjs^ i4e» 
feems to t>e erroncousijfor it is a known 

ix^axim 
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* the late ieained J^V Ji>\it&Kij wiibft geiWi^ 
kaowjedge was io grea^ ^d^ 'In ^the- iiweft^ation 

Qf new theories both in jphijofgi^ ^^ mocbanics, 
it feemed almoftintukivje^ gave it. a^ ids opinion, afhort 
time befoxiehis death, without knowing any thing of the 
madiine now propofed^ that, if ieVer iny fucdefe was 6b- 
tftiped in guiding aerofeitic )nikchines?,' it muft be by rp^w- 
ing, and that this rnuft^ be performed by a'perfon w^ll 
fkilled in that cxercifc* 
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fnissiiti m tnedianks^ i^t whiitk faffiA 
in p<mtr i^ld^in ^dcr tti« £4^^ uf 

the tt<Mt^ p»^ te^muftlKr ^d^iuMy 
and^ Ift the p^elimr ijrptfnri^htj life 
weight dfmafcl^il^. ' ; ■^■■- ■ > • ^ 

the manner of rovwhg, is Ib^fkd; % 
;the ureatld;ie%^i)%ftefii6W%gei^, -iKX alford 
-the beft ^ «pp»tuftfty <>f dictthug ttfr 
■grtattfl: ftt^^ii^iflY «i^^ leaft fati^; 

ibf t1k^fi'i^fibft^dhtftefliIcrlltIi; drjjoihl, 
•wh^ris thfe ^ rtJfe, !§ ver^' Iteatl, b^ftj 
HI gcritral dritf found edge agahift anfei 
thei', jlnd#hteK-W£ti6rth farther leffeir- 
'*d bjf' the jArtin e6irta€t IJeihg ©Ued ttt 
gfcafed. It itihU Mctiiin Vifhkh bekft 
the whole weight <jf thd 6ar nearly oft i 
lalattce, fo that the cmly Uhciit of thd 
iwrer iif to ghre the motion. 

In nfing the fins, it is apprehended, 
that, td take ftffficieftf hold on the ^r^ 
the^ftroke'nliift be performed wttK ai 
qtiidt z iflotiofl as may beV by which' is 

" ■ D 2 not 
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not iBcast tlterperformmg mabylfaokes 
jn A fltoit iime^ but tiioti each flicmld be 
talcen witli^iqviiok motion ; :aDd, if this, 
|;qK«i?tri«l^ il finind ^ impart a toleraUe 
degree of velocity to tliie^ m^cliinet feme 
iotervalof reft may he. allowed between 
^eftrokes. . . > 

. . The next-confidera(i<>a h the tail ; , -^ 

and» as tJm; is knowir^ to- ho the fea^of 

'-..,-' -• • • ' - •. .■ - -• - « ^ •- • •■ * /^ 

tbe^j»teA,p€^wer pf a ;^i]^ )t wiUlwcx- 
p«tl:ed that we deriw affiftance frpm imi- 
t^dng it, and To v»e rqpft p^^bly Ax^ll 
m fome d^ee.; but we muft exped, in 
this as in allc|ie$»^ to fii;id.the works of 
art very defe^^iye i^ cov^ffalfon witb^^ 
uoening opeiaj^ns ofjfi^tjujfe. Ouf of 
jthc p«rp<)fe§^^ tp !iy%i^ tlj^jin^bitants 

0^:*^ Wf!?&^P^ ?^. Jffps» Js to give 
thw J)odj?iS .a prflgip%%jn^ioa j- aiyl 

*^,*^3^ r.W, BC*;f^ .aftonUh- 

ing rJ^,idj|yr) ;rhqiOl8?^»<«F,. however, 

tp ^w .^ti^mm. )^kfi i^m ; M» adva^- 

tagfi,.,aEp, ,4jfca|^ ifo .soUlfpal laod, ,iiifu&. 
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diouhtab^ that we tiniftrc&mm( bur- 
felVes ikr ithi %x^m% it : ar ^^Tndder only, 
which purpofc:it wllt:certanly ati^ii^^ 
provided w&caa with ihe^ fins^'^ve k^- 

way to the isadiiiie. ' • ' ^ " • ' ^ * 

' ' . • . -A ♦ • 

Let us flow refumetlie luBjeiEl of ^ 
general figure, in order to advert to ipme 
of « Mr* Gavallo's remarfcis^^wiuch deferve 
to be we&^ c&nfideredr He adiiitt* &i 
6t)Iotig figuire to be the tnM ndvahteg^ns 
for thie • purpofe of ' beinjg gtiid^ Ih'-a 
calm, or lii a courfe dlflFererit from tlip 
•direftion 6i tfie" Wiiid^; bat lie obfervts, 
veir^ j aftly, that, in the ctynftradtton of a©- 
roftatic ^achiies, the mol); advantageoios 
fofih, in jjoiijt of capacity, is the fpheii- 
cilj atid thkir, the mfort we depart from 

tl& fchn/'tfife Jftater^nfi'QrV^^^^ 
iriifls ihtift"be'ttfea' -to Botttam t^e iknic 

qdjOitify ^^!r. --''Sraatarpeifdtefbr'dus. 

kisapiHreheA^ed'thkt'lHe fdHbWihg ad- 

vantiiges %ilMM^a^^ fiM tb^machijie 

Dow DRdir 'ettl^dtrMioA'^~'khe Weight of 

the materials, whtdi have been ufed in 

conftru£ting 
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cpnfl:ju6king a car or ^joudqla |br ,thp 

traveller, will be in a great meafvife a* 
Voided by fubfl:itutin|; a. jfeat, m the 
machine itfelf, confiderably lighter than 
any hitherto ufed j the, fubftantial part^ 
alfo, giving it a form and fomc degree 
of folidity, will render unnece(&ry the 
net, zone, &c. with wticK balloons 

* * . • ' * • 

Ixavc been incumbered ; and, laftly. 
It is prefumed that the traveller will 

xiot ftand in need of much more ballafb 

■ ' • ' ■ >. 

than is requifite to compenfate for the lofs 

'■■■ ♦ • • . 

of' inflaitiiiiable air efcaping through the 
capftda; or cafe, as it is expefted to be 
found, upon experiment, that the fins 
are equal to anfWer the purpoie of elevar 

tion or depreffion* - / 

« 
Hete I ij^ knre to .coRl^r an ol^ec. 

tion pf j,Mi^ V Qay$]JofSL to . liwfc 9bM»ig 

fi|;iires^ , {|q SijSt 5f: liati to kee^ 

th^i^^loiigvfnac^e^ittiii >the ibiaU^ 

«^ly^^9Qp9tiflifdt( -aod tfaat^ if it 

y W^ to tunk-&ieib9i^\th£n tlm iamd 

.... -V •' fliape 
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*« iH?pe^ whkhi ii i proper foriitioi^ 
*.* ^11^ l)c of fopfte adVaitagc^ will, in 
** thi? cafe, be oJF very great difadyrai- 
*' t^ge." A* to l^efir^ part of this ob» 
jc^on, it probably, win, depelid, in a 
great meafiire, tfn the Ikill of the travd^ 
ler, to keep his; machiile in a proper di- 
rection by the he|p of the fins and tail; 
to which perhaps, the figure itfelf wili 
contribute 5 for^ the center . of gravity 
being placed fb that the tail ia proje6i:ed 
much farther from it thaii( tb& hea4, the 
fiiMiy part of the tail (efpecially if tht 
mdchine has any motion of its own 
through the air) will probably turn the 
head to windward. The othet part cf 
Mn CavaUo's olgeftioni isthatthejna* 
chine ma^accidfintallytt^ fidew&y; abd^ 
if, thiis. could botbeca^ it wc^Id.fae dan^ 
^ous in pic^brtion tot ^ rapiditj^of the 
xnotiQUi for, if that w^reiiotent; and the 

V 

jQde Giddmkf ^tuAned to ^vinidwani, t& 
^caafy^vnctKt weight pediiapis be mi&faie* 

fons 
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Sxis ht&rt given," that, ■ iJF the traveller 
is but tolerably. expert,- the xknger i)f its 
h^penihg will liot be greats or, at moff, 
not greater than die iifl» conftantly 
«in by thofe who venture upon the wa- 
ter* .■■ ■ 

There is another difficulty attending 
the ufe of balloons* The travellers have 
Bot yet been able to make any ftop in 
their courfe without putting an end to 
the voyage, 4r dilchargtflg one or more 
of their number, or ia quantity of baU 
kft, to enable them to continue it* To 
prevent whiih iriconvcnrcnces, why 
may not an anchor or grappling; be 
'implied t Mn Lunardi, I find, ;had, 
iiich ah inftrument when he afcended ; 
but it does not^ippear, by his Narrative, 
that he inade any experiment with it. 
Indeed> if he had attempted to ufe it, 
the * confequebce is obvious : the wind^ 
driving his balloon one way, and his 
mqpe countera^ng it, muft have overfct 
ifcc gallery and car 5 and this, I coneeive,' 

will 
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will ever be the confecjihpnce of endea- . 

vooring to c^ anchor wkh a baUoon.— 
Hk c^e is di^tfent ^nt^ & ^n^ at ait* 
chor in the fca or iti'A tivcr : beoA^k the 
hawie-bolC) through ; which the cable 
paifes, is very near the part of the vcflcl 
oppD&d to the currenf . Eu^t, to make 
the initances parallel, let yti fiippoiea 
veflibl anchorM. ky a cable fijced to dxe 
inaifi-maft ; jsmdtb^ if- it wecc^vc^SShle 
for the anchor apd eabte to fiiftainthe 

^ock^ I believe, no one can doubt but 

, . .-^ .■ I- > • ,» 

the v^el rtaiild be overlet, This dif^ 
ficulty is provided againfir, and the datt« 
get nvoidedi in the preiei^ machine i 
for, in whatever direftion it is moving, 
the head will be ipiinedktely turned to 
the wind, upon letting |?1I the gr^ 
plingoja a»y convenient bnilding ^r tree, 
if the traveller wilhes to make a flop 
without alighting, or upon faftening if: tOr 
fonie fixed body in the grcaind if he de- 
fires, to alight from his machine at an/: 
town pr boufe ; in which latter calei> 

E he 
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he can procure afliftaqcc if neccfiary. 
Only it is conccive4jcare ihould be taken, 
jn.caili^^chor, not to bring up (in the 
/ea-^^rafc) .too. haftily^but by degrees, 
^tcr^vqid .breaking the cabie or damaging 
^the Qiachtne 5 which being thus brought 
to an^nchor^ in like manneij as a yefljl 
fwings-jjouiTfed jwith^ head to the tide, 
. itds obvioiis th^t jt cannot pofiiljly .0- 
verfet-^j and it is- prpfumed, that the 
{harp figure of the head -.will hts^ the 
force of ^the wind then blowing againft 
iti and give it an eafy paflage along; the 
fides. This manner of cafting anchor in 
the air (if^I may be allowed the ejcpfef- 
fion) would be atten4ed with maiiy ad- 
vantages, efpecially if an impervious fub- 
ftance fhould hereafter be difcovered 
whereof to make the capfula, or cafe. 

Mr;. Cavallo has an obfervation appli- 
cable to this fubje6t of anchoring : — 
". that, when an aer<?fi:atic machine is 
*? kept confined by ropes, efpecially at, a 
" confiderable height above the ground, 

" the 
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*' t^he wind, blowing on it, muft drive it 
" in its own horizontal dircfHon^; fb 
" that the cords which hold the machine 
" muft make an angle with the horizoii, 
" which is greater when the wind is 
" ^fttonger, and contrariwife 5 in cohfe- 
quence of which, the ftiachJnc muft 
be much fatigued, Tt being afted oh by 
** three iorces in three different direc- 
tions : namely, its power of afcenfion, 
the confinement of thero{)es, which 
is oppofite to the firft, arid the a£Kon 
of the wind, which is acrofs'the other 
two. It is- ti^'refdre," • fays he, ** iri^ 
** finitely morfe fafe to abandon ^the mi- 
** chine entirely to the air, becaufe then 
" it ftands perfectly balanced, and there- 
** fore is not at all fatigbed." 

This conclUfion of Mr. Cavallo fccms 
to forbid our hopes of making any oppo- 
fition to the wind by balloons as hithierto 
conftrufted. Indeed it has been matter 
of wonder,, that the materials of them, 
efpecially the large ones, fhould hold to- 
' - . E 2 gether 
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gethjsr at allj againft a wind in the Icaft 
boiftercms, reftraiped foy ropes before 
their aTcent, or chedced afterwards in 
their progr^s. Upon the whole, as 
wcmuft of ncceffity conftriift our cap- 
ibla, to contain the iniiammahle air, 
of' very thin and light materials, there 
£ttms no way moi^ likely to prevent thi-s 
uacoQvenience than fbme contrivance to 
protect the capfuia from the violence of 
the winds which, in the ftru6):ure of 
the machine now und^ confideration, it 
is prefumed, will be, in a great meafure, 
accomplifhed : the head, terminating in 
M point, will> as before obferved, break 
jthe force of the current of air, by giving 
It a |ide-4ong dire^ion ; and, the w^iole 
having an outer covering of filk^ the inner 
caiie will be defended^ both in its paifage 
through the air, and alfo in its oppofi- 
tipn to the wind when jreftraineid by a 
rope* 

Thofe, who have hitherto explored 
the atmofphore, generally afcended to 

great 
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great heigbts, 9n4 the fin^ of thn^osnufe 
ieems to have been a curve iwt xnucli iia»* 
like th^ defcribed by ^ IbeU tiuoivn fsoa 
a mortar ; and this mod& of aicendix^ tt> 
^reat heights may be of :ule in makii^ 
philofopbical experimcxdbs ^ but, wbeti 
wedtiire to apply this aetoft^ic art to tbe 
purpofe of ufeful conveytmce^ (wl^dl 
will perhaps be thecafe, if, as Mr. Cavatto 
ie^ms to think, the inflammable air^may 
bereafterbe obtained at an eaiyiat^) a 
wcourfe nearly horizontal inaft be acqwred^ 
obferving Only a fufiicient degree of efeva^ 
tion above trees or buildings ov^r vtidck, 
wepafsi 

It ttbeaficed, vihat|»'Ogeefi it hoped 
to : be obtained by this , inventioA f^ th« 
jmfwer is, that^ in calm weathef. Or ^ 
there is very little wind^ itiaexpeded 
that the aeronaut may gtiide Ins maitbine 
iat pieafure^ and moft proh^y With con^ 
fideraUis expedition, the reitfting mt^ 
mmn bci,^ very rare, and tafily gi^g 
ittay to the daotion } and i^at, in a mo« 

derate 
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:2cratebre6zc, the motion will be oblique; . 
-coriii an angle which will be acute in pro- 
iportion as the wind is more or lefs vio- 
(Icnt. But wc fball dwell no longer on a 
;Hiattcf of- theory, which can only be coi^:- 
.famed by a6ljial experiment. 

Before I conclude, I beg to have it un- 
^derftood, that, though I have in a man- 
« nercondemned the form and ftrufture of 
balloons, -and the methods hitherto at- 
^tempted for the government ^ of them, I 
would Bot be thought to caft any reBec* 
•tion:.on : tlK>fe ;who have adopted thefe 
jmethods. Upon every newxiifcovery there 
muftbetime for improvement ; "and k 
iwouM be prefiimptioii in iany one to think 
lus own. invention :fo complete that it 
\cannot be improved. In the cafe, before 
us» though it may deferve cenfure to per- 
;fift in the application of means that have 
been rei>catedly found ineflFeftual, yet let 
.us give due praife to our neighbours, the 
French^ for thdr ingenuity as the fiirft 
inventor? of thQ.aeroftatic art^^ and their 

intrepidity 
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intrepidity io^the a|>ptli€atioli;Qf 4^ Aad 
indeed, by how much the mare:haa;ardous 
<»• ungovernajble their, bstUppisia halve bcei^ 
io mpch the greater »their c&urage ; . as.it 
requires m « ch mpre refohi tiori ta veatute 
jon an unknown ocean,, in aryeflel^with- 
put compafs: or;, rudder, ;^than to follow a 
jDour£b explored /by: othefr*, affifted with 
fuch inventions as the artcqfihan ha$ 
from time to tim? furniChed. But, ha* 

' _ 

^ving^ rendered to^the, French the tributt 

* ' • ' '' 

ju^ly ^ue tol them, I have . the: xanitji.td 

.hope that my ijative country will pr^adutf 

xonftderable improvements oh! their /ii&o- 

.very;, and, if. the machine here 'treated 

of, (hould be found toje^d to any iuch, 

I cannot but indulge a wifh natural ,to am 

Engliihman, that the name as wdl.as Jthc 

invention of it may : be EugHfli.' ; .The 

French .vvord ballmy meaning a baU^ (ife 

properly applied to globular figures, ani 

may well be anglicifed by the word* ^^7- 

loon. But, the figure being now propo- 

fed to be totally altered, the name can 

on 
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Bulongerrmth propriety he ufed; an<f> 
in allufioa t^ the animai whkl^ we have 
Jtoem kd to imitate, sifty we not properly 
m this madiiiie — a FLYING FISH ? 
^aaugh had now been fmd on this fub^ 
)edl> at lead for the |»eient. The ma^ 
chine here defcribed h nearly tom«» 
|iteted» dnd^ when in fu^tient forward^ 
aefiy will be ^xhilHted for the fatisfa^oh 
of the €Qriou6. Th6 tothor of the(e 
&eeti begs leave to fu^nt theai» and 
his invention^ to the candour of the 
|mbiic. If his machine^ upon experi** 
fiient^ fliall be found in any degree to an^ J 

iwer his expedition he witl then pob-^ 
J&iha psorticutar defcription of every part 
^ it, together with what information 
jBSy have been derived from esrperiente. 
But if^ after all^ it ihould he ineffectual 
«o idiny of the ends propofed, he hopes 
at may at leaf): be faid of him> 

c€ ^.....^ magnh tamen excidit aufisJ^ 



THE END. 



1 



T% - 



I 



i 



1 



A 



r 



\ 



\ 



\- 



w 



f 



J 




